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S SS§, SLIMES (unimorph-type) 615 715, S ?ibHM 5t»*= 2f3 Stf JfflS 

^j-Q. £9i ssss, ^aw« ^rss- a £9i srsssi 53011 s^r us a gn^Hs ^ 

Al-^g S^5S SSftJQ. £91 2§52] g0|^ zj- Ai XI £91 71 5 

01! HI 3D. £91 2 S 52J £9! A1AI VXK1 § §H_H mtM £91 fl™ 715011 HHxIS HI 

ias s^oii n§ s^ei^ gy\ srassi sra on uhxi^i shoioie ssra £9i 

£3* 71 SM HH*I£! HI 2^011 £91 712-21- £71 SSS21 HOI^tf 2}- gjcH- Ah 

01 2J B(gap)S ^EIE(siliccne ) #3&IHS, £71 SS5» £71 tfS" 915 AhOKHI Stf SZJ- 

S 3£*ja. &S(«£B)*fi ^ibi^, £91 SS5O0 S^EIXj SHI £91 §£^, £91 

*!§■ 715011 s*r US HQ. 

3*S, A| A| ^VL gXl »gS, E3«»0IQ1 

£ la - £ 1c= H2H Oil CUE 8« "X12J M5. g™m EAIttQ. 
£ 2a= §EH HSSHAISI t«°| M5M EAItJQ. 

£ 2b= B sSOil [l>E *1AR^ SS5O0AI2I ^51 EAItJQ. 

£ 3£ S sSOil QE 4' A| Oil 2J ^§21 ^ WIS XI! ^2 ^Mm~ AI-AI&0IQ. 

£ 4^ £ 32] ^Aiej ^oH AhAIEOIQF. 

£ 5^ £ 321 v- wb easoia. 

£ 6^ 37121- ^2 ^KF4=21 ^1011 CH^hOI 2SSHh ^^^£S ^iAh^ S^eH^ bJIIHE 01 

£ 7a - £ 7c^ ^l^o^ 5|Ah^ S§5iei Xil^ EAISJCK " 

£ 8a - £ 8d^ 4'§^£S 5|A^ X1I5 SSe £AI^D. 
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2-30! ^ cfir % J &<X2i SZJt -2 

E l k 2§. ¥73 2J2 ^7121- ^ 2Tg g* F ¥g(HI £ht> 

§S§ £E= S*S«I ^3 ¥73, Err 2*3 4^7121- »g cj S s* c -gg, «|p g3 . g 

A> 71171, 71-2 aHI, 9! *CH SSPIOI ^Til A«SO. 

gJH IS JP 7-107593 9 JP 7-203590011 £SS Hh2h 3fO|. Oiatt 2K3 li.' ?I§, 
3493 g*-^ £71 HOI±OI 2JSII XIA"|5LI01. £71 H0I±2| 3HS*£ am Oil 2J5H SSi3Q. 

ing Punch ApSmOl nil A|M(gr^ sheet f 40<Es*?t E^S 

SI S3£18i! SV.Si^M'U'MiU^^ti Hi i4"sj 111 

43CHI 2^£i = EIE£ 46,47^ ?ilOI^ 45^ 2I^S BSSfe £4!trQ. 

%m%m a/sms j&a as m wads- 

.las? JBBflSSf. IS fSof IISStfiHI f&-'II°« 8 « 

StHJESIlIh 

9I01IA) «S*» Sflm B SSM OiS ^AimiSS, (a)S55fS3AL £71 S§5 

01; XII a fll 2?S# assjSS SjARi* £71 2T252J £71 Xfl 1^2011 gxll! 

i s 'gFs,sii,i is i^r^s^rA^^m.^ii^f : i rat 
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291 ti§!3££ *J\R^ S° c f 7WI SS, 2J35SQI US AIMCHIAI^Ei Mil* H (blank)! XI 

EFE, AiSEIX! &H 3§! AIM2J i-gs SEH7!#CHI U\M ^Xi3| 101101, XH£ &§E£ 3711 

»i in Bin? fuiMmamts nm'Wi^^in 

SiWES, SI 5 35 slSJ ?H£!0i £Xi<5i UBfcfO. 

s irsM ccw tfAio«»g ^2 *m\M. g?\ am^zz siawb ssssi aoiaur 

2| XI XI ^MW SsMS 7I5.HHI USSCh CUEM , #?l s^sa- spi ^2 

AlifOII -52. HiaiSPI UHSOL S*f 25 SI8 3711 S^CK 

471 41 § 71521- 471 S§52| SOIgtf 2f ^5^ AHDI2I SOI SA1 UMOfl 2JSH SXIElAlSh 471 

r a 98%AI%!l«I^W9 Slil»,% £ felllfltl lit 88 

its m^^i^a^ijs^^m 

31 4= SID. 

•3-71 SHfcO 471 715011 2*T I21EIC1 HI g=£i;il 47I -313* SH 2!7I OH g OIL iHL^S 
SaIS 22!g 471 SSS 1901 Al ^S32, filSSS SOISKHI Hl^i 4= SICL SD 
471 £4 715011 AXIS Ail I a 1 2SS S^S/a* EWS A r gEI7l WIAI 471 41 § 7I52J g 
3 £f*S01l SMI 4= SICL 01 £1*1- 471 g^5. 471 JllOli, -S QS ^gSil2| 5 

91 MAI 2J5 =i> ? ¥§011 AL 471 a|aI ¥XH = S3 4 3S01 1 4= 24 H, 471 SS52I 

M 2SIS S^Ofl 2^1 4= SICL 

471 SIS S 471 g§ 71501 2713 2 7I3I32.S 471 AIAI ^XHt «SIO) A1£ 2^1 5 2i7l 
? 251421= Stf ¥MOI 

s arson cug as mm s ohms essou 5*s e arson djh Aioaiai am gsss 

E 3 LHXI E 5= H S3 01 CU-S ^ Al Oil 24 2T2 g*f ¥§2| ST2 ¥731 EAIttCL 

471 ° h 2 ¥AI = , SLISiS 2S5 L £4 715 10, 2 5HbH 20S ii^§^CL 

^2|5WI^- °J 4 1 (Phosphor bronze) ES 42NiS2r ^ S3 4 iH ^EH §Si SHSS 55 
Q12Q. s^5 301 42NIS 5SCHAI3. 3^5 3S A|Bf5|(0lfi MOI, PZT)2J §Ssr?ll4=0il 7 r Hr£ § 

= 2bS Argl 4= 2JCL 

§% n . a A<ffi!%3i s?^ ill ^immm&*%Mmim 

|t|A|7i7iLL awioia a* £24 xhsi s^5 32i mm\ n^zm mnms.^ 

11 (HI USEI^ ^2, XI XI 52J 2^11 Err §3S S*TSI (DIEAI)S #o|- 

2^01 ^ xl El XI ^ 7\B 102] ^^Q1| Hg^D. CO-EhAI, Si5 IS HOIStf 

9121 -ggOIIAL AIAI ¥X« 4,5S 2=5 121 XII 253011 3g S^tlH. AIAI ¥XH 4.52J $13g £24 
2*TfllS SS101 4'4 715 1 0011 g^f HSUQ. 3E1LI-, XIAI ¥ffl 4,5g «4S1^ S4 S! 2§5 18 
^§715 10m ^«| gsf 3§51S IS§ 5 AIM 3fga 4= 21D. SO 4A1ISh>|| = , 471 E 2S g*f 
Xll^ °!4« CI^5!A1(disp3ser)21 Atm E^ SJt.^ SfSi SSI01 ^4 715 102J 43 E= 21 
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i * sick oia*j- ^se ^js ^ sst s □ waAia 



r 



IWllgtl^'a 2SIS 2^ 121KI a^SQ. 1 ISS 2^ 1I§ 713 1.02J SSOilAI SEWS"! *J 

at s ?ii "ft saaii. ss« c&a saw sssa. mi 2*1 m 2^ 12= «§■ 713 1021 ^soui q 

5 g 31 5*011 *xlEIH, BS§ CU-EI- SSSCL 

aixi. -?is* mm 121 UQI&w ^ 2» e 9-^ AK3I2J 2S= ^ El 5 (si I i-cone) H^SI- SiS ag gXI 

lis i^ETHl". ass i m- as 71s 10 atoisi h(e bssjoi «ssq. sz* 

t(eo«ica- tiSmSS S3- 713 10011 «SB ^ as 13S, 3 &aq HH^Oil SS5 

121 S5« 

4*1 55HhH 2G£ Hl-g^EM SSS 1* SEH fit 3* 713 1 0011 S*r HSSD. ^L 20£ CHbi ¥ 

Souie ass ion 2*an s^Q. ^hi=h 20s, n^ioii *ga »ss 2m sa,- s 21m i*kh # 
5i +<£R±?i i\^m shuts staa. 

£ 6^ 37121- £3 ^HK= AWI2J £h?|2| 3S0UAL § EH CHI AH§a fJ^ 3SS2I- £ S3 (HI CD* £ 
AHA 1 01 Al MSB ^i^£2 SiARJ-g ESS* dlH^Q. 

£ 61)11 EAia U\9!t SOL #71 tfa*l£5 5| AR« SSS2J 371 (S 01)^, §^ S3 ^E^Oi! CH^h 

d AHI ^ ?qs3Cho. ^n| ( 3|^ )M Q oiQ. U^gth3, #71 Q^^SLsL SIAWS 2§ 

wiih ^r^ w SS5n|"A1S 371013, #71 6iSS!££ 3A}^§ #71 3S5S 

= P.2J Hi 3- HTtll qo«m°i P^T 2-35 ^151 ^ 50/»me] 42NiS ^1012 H^fBfi ArSSHS ^ 
o^Q. ^rkS^^S^Ap^a 3§K 301 LSI- ^ 1» Al-OIOfl ^ 1.6721 till ^Q. 

£ 7a LHAl £ 7c^ SS5 12] ggl EAI^Q. 

o/^ c 7ai)ll EA1S til-2f BOL ^IA^ 5-71 B 32^ 2a! 311 US! 

AIM 30£S«Ei M^H^IQ. 

□S £ 7bM EAIS SOL 32^ 2^ S ^Sl 301 S« S 10! 

^crAi cim LCfEl- ^ £!"£! CM , ^35 27^ 

^ xi £1 , 2MB 101 ?il 5.U Q . 

n ei ,ue ?,o^M^E1 2-7! e 32^1- ^^^^M *]ARt*j £^1 ^1 OH^CHL US! AIM 30SJ 

o^irbVl^£fe £-7l5F 32011 Ai Ol^OlAi^l [fflSOfl, ^L OlSitf SS10I ^^^H^ aSS 2011 CH 
Ha^AIOll ^«£I7! UH^Oll SfOI H>ll )H^£IOi DH^ £CL ^^1 ^ 

Sqf OSS BS \ ^ rAli I e J90fA1£-7ie322J SBM OlM^ SI 5. ggOll A»S a 

*l xi a, s °rse ^ 4=^ htii mch^cl 

£ 7b a -' c 7c(MI Hi ^§0il CI>MS, £-715.1" 327 F <2™B 2^ IBS! ^ ^35 2^ 

5 2iD B *rs*r'iisa ass^M isi 4= an- *nisi sras 2 s shjsj 

Qg^, £ 8a LHA! £ 3dM S^hW ^ Sl!£oK= flSSUl^ ^CL 

?m £ 8&IHI £AIS! URh SOL SSB-lg, a ISIS 2^ 11 3! a 2SIM 3^ 127F ^ 0IE1 tfffl 

a^s 7i3 loon s§5 121- as 7i^ io Amioii^aa aiai ^a 4,5si«ai s*r nssc^ o^^t; 
I^TtiTa ^a 4^ a itis a^ iio« a*r nsEin, aiai ^a 5^ as 7ie i ochi ah 2^01 hhai 

£ SbCHI £Aia him SOL 22j 2§B ^ 2a ^ a 2tlS 2^ 12^, ti^^u^l^, £ 

^rni 4t»aCL til-^^MI^, £2^ £WICH 6^, 2^3 1^ 2§ lx£SA1 7|^oF 
S AlAI ^a 5 ?ICHI HHxia ^M01IA1 a £R 2aCHI S^Q. 

□S, £ 3c0il £Aia UhSU- SOL ^^1^ 13S tfS 713 10^ SS5 1 SOI^ ^ -^-^ 
A 01 Oil "S^S 20i SSEIOI 7 3 §1- 121- 413 71 B 10AHM2I ^ 3^ 147F ^^aCL ^Bl^ 
1321 ££ ^^1^ g§5 121 HOISttf SfE^lH asjaw sf=a. E -^^^^s, ^^1^ ^ 13S ^71 
2^3"2J a 1011 £51 4 2iQ. 

nm^Si^, £ 8don £Aia um sol 9\u\ 20^ a^s ii s£i 613 7i^ iooii 2^ nsacL 
r m\M ^sttni-21- s^ s§£s, is^§ sra ^=oi a^aa. 

m\M ^St 1 " K ggOil [[[5 3, g§B l Tlbii 20^ 713" 10011 ^ H§aQ. 3|j 
L £-!§ 713^ If 7I3M0 CHAfo^ k[ § m - o,q, 0 |£^ 2^, »5 ^S^, ^^H2i 3§ 

2§I m sk^a-^g 7i3K>ii i*r usse ss; s £-^& 7iem ^ei^^ stmra 
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?m 2T2 Sti ^sOI fl!££!D. 

Eta gee ii x\xm= «§■ 7is- m «sei»q. nau, s kss oichi 

JiltJEIXI S£D. tf§ 712 I0£ ^40H°j 2§2 11 XI XI 4= 2D. 0IE1t> 3S, SSS 1 CHI CHi§ 
Sfe 7H* 2^S£ a§ 71 5f 1 0011 flXIII * 2D. CHSoKf 2§E!" IN &?\ 2^2j 2^1 «HM. 
is. ;?H83£S Qe ±5171- IT A J1 4: 2D. 

£71 £A|0||£ £23 X||g21 XI XI ^JH2j g«l SSEI2D. S a ^Se DIM Mt! 

a xi St=q. £7i xi xi ¥xh^ §3^ xHscmis 12 12^ 2 *r*ms smews $ sq. oiei*j 3 
#71 5J g?\ 71 5« a»s n 1 ni« tra, E22 s*r«, e^ 

ssa awioii mm he. s^i * 2D. 

^ IJ0i*J Xl-CHI °J£ttD. 

£71 ft! AIM £ £71 STS5*I H 2^2011 H 22 S5 £71 filS 71 SOU HHxl*! XII 2flS 

2^011 S*W7I «*J E2£ 2H3ICH1 SSEI2D. 3 BILK B 01 Oil XI 

Q. EIE BXfe £7 1 E2£ 2HDI0IS CHdohOt Ahgl 4= 2D. 01^ S^, EIE EWE 
71 2*3521 SI 2^5CHl HHxIS XII 2SSB g^a 2^01 § 4= 2171 Lh 

3 lOI^Mi AFSSKS ng S4W 4= 2D. 

£71 tfAIMIS °Lli±f 2§21l- ^oH3 S2EI2Q. HEHLj, a USS OICHI Xll^EIXI ^Q. 2 
25!" 9 £71 2222] SfE^Ofl S*TS ^H2] h^51 dH3ll = *(bimorph-type) SS50I 

Etl", A^l 4= 2D. 

vti&ste&tm asms na ^mafitgffj&'wy ? 

S H/il a££|jl, 5*f ( MS 2i£ §71 UH^Oll, X1I£ 2l0| *f#flH, 1115 7R0I ^ 2 

D. 

E£!\ £71 SIAWS! 2 §22] HOIBtf SPEWS ^ XI XI ^XHM 7151-011 HgEIH, 2 §5 

2J aOISW as 712- AWI2J a 01 SXI XH££ MXIEI7I (in soil sich b« 

§01 2S53 ^011^21 EQEI- ^^EIH, B?l ^1^01 BTill 4^ 2D. 01 IHSOIL ^ Hff 

sniSiTOif mi ism agftiWui mrat^sfw 

71 nsoi. ^ h wn Aias sra §* f 4= S5Q. 

a ^AlOflS &£*KM EAI§m ^SEISIAI^ %m 71s ^0t21 2S7fe, 

^71 #71 HI 253011 ^l^s *>AR,^ s^5;S iSftl-^ SSS-; 

b)a ISIS 2= §j Si| 2i|5 2=1 54fo^ ^§ 711!'— SAi , Sil ISIS 2^ S Sll 2S|s g^ 0 | # 
'I ^§ 715!" 2ICHI HHXIEIH, #71 M ISIs 
71 HI 12Se 2^CHI 2^3= as 715; 



HHXIEIH, #71 M ISIS 2^01 #71 S*BW S^EIH, #7| HI 2S|S 2^01 # 



HH^IEI- XI XI 

S Stmfe li£g Sfe 2, h 2 §* p ifS. 

f^2. HI \%m SiCHAI, #71 AIAI ¥X«7^ E2« USS 3SO|A|^ igog ^2 

3. HI 2^(HI SlCH/d. #71 SS52| #71 S^SOI #71 A|A| i^XB § ^OIE SlUi 
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471 2® 7IEKHI ^xlS 471 HI ISIS 2=011 I!§ g^lS 21s sgog S( .^ « = 

g^tf 4. HI 1«0| 2iCHA1, 471 XIXI ¥HI7I- §34 7.H21M 3101X1 = 21 H32M Sfe °T2 
5* F ¥5. 

5. a IfJ-Oil SiOUI. 471 STS S* F ¥5? £23 21-0101 (wire)S #7121 3SJSI-D1. 471 

F^££dW«VM\2 WMW'-isiMi 0 ' 01 * *'° m "* ss 7,8 

§^ 6. M \%m 2101A1. 471 °J25 91 471 S*30l ^1'5}£5 AIM S>2 3711 Sfe 211 

*s°s sfs srs §* F ¥5. 

§7t*7. HI 1*HH 210U1, 471 SfflS Si 471 =^501 AIM D§ 3711 211 igog 
= 2J-2 it,' 

«TO 8. HI \%m 2101AI, 471 2 5501 SUS=*(unianrph-type) 3553 211 ig£S §^ 
2rg 5*j "S. 

SW 9. HI ItJ-Ofl SiCHAi. 471 ea §X1 IH2171 gEI(silicone) 3¥3 51 1325 Sfe °T2 
5tf¥g. 

gqi^ io. m ivoi ?aoui, 471 &s 5x1 ng^^i 31521 lei 3 3 on esei= 211 us 
2g sfe as 5* f ¥5. 

§?tMI. (a)HI 153 S HI 2531 2>= £ 13 221 5{ AR« 

471 2/3521 471 xii I530H gas hi 1255 2=; s 

o^jj-oj x-n 2530H ^15j2S 3ARJ*! =^5;1 Stm£ 355; 

b)HI I9S 3^ a HI 23121 3=1 SSlShS 71 5221 Al, HI 1321 2= Si HI 2SI21 2=01 4 
'I £S 715 91011 UHa1£I3, 471 HI ISIS 2=01 471 S^BM 5I««I2. 471 HI 2321 2=01 4 
71 HI 1355 2=011 g^E| = tfS 715; Si 

(c)XIXI ¥HISAI, 471 35501 471 XIXI ^Hll SSfOI 471 715011 flSHIl. 471 715 
2F 471 255 A10I01I 2(ga P )0l h|1a13 = X|X1¥H1: 

1 5ttt^ 211 1925 5fe 22 5* F ¥5. 

m& '^^^ii^SofAf^i^^f ansyg; %% 

35521- 471 £4 715 AWIOil SSf SB1 211 «H2S 5^ °>2 5* p 

m, 471 ^§ 71 5011 S*T 3§E|^ 211 iS25 ol-= °T2 St. c ¥5. 

14. HI 11*4)11 SiOIAI, 471 XI XI ^XH^l- £24 HISS 3101X1^ 21 5922 S. f 2 

§^ 15. HI \mm SiOIAI, 471 2 5521 471 S^50| 471 XIXI ¥H1 5 ^JOIE ol-Ul 
01 471 £S 715011 ^xlS 471 HI 1IIS 2^011 3§ S^EI= 3ii92S Sh^ °^2 ¥5. 

HHxIS HI 2SIS 2^011 S^EI^ 211 ^42g sfe &2 5* f ¥5. 

g^tJ" 17. HI 11«HM SiOIAI, 471 ^25 S 471 ^^501 ^1^22 A|S 3711 ^ 2! 
1 m^S-S. 5fe °T2 ¥5. 

18. HI 11*^011 2101A1. 471 °f25 Si 471 S^50l AIM OE 3711 211 I92£ 
*h= 2. f 2 S*f ¥5. 

m=?%^ 19. HI I1«H» 2101AI, 471 25501 SLI lit! (unimorph-type) 2553 211 I9£l t[ 
= ^2 5* 11 ¥5. 

|7|20. q HI ]2WW i S[01A|. 471 &4 5X1 aHM71 471 3 5521 *ai 33011 £5EI^ 211 S 
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